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1. INTRODUCTION 


For the past several years, members of the Nimbus-7 Scanning Multi- 
channel Microwave Radiometer Experiment Team (SMMR/NET) have discussed 
the need to compare SMMR sea ice results with various in-situ and aircraft 
observations carried out independently by other scientists. During 
the last few years, some important data sets of this nature have been 
acquired in the Greenland, the Beaufort, and the Bering Seas, Thus, it 
was decided to hold a SMMR sea ice workshop at NASA Goddard Space Flight 
Center on 28-30 October, 1982 following a regular SMMR/NET meeting. The 
list of participants who attended this meeting are given in Appendix A. 

The objectives of this workshop were as follows: (1) to evaluate and 
compare the sea ice parameter retrieval algorithms developed by the 
SMMR/NET, the Norwegian Sea Remote Sensing Experiment (NORSEX) group, and 
the Canadian Atmospheric Environment Service (AES); (2) to recommend 
possible improvements to the SMMR/NET sea ice algorithm for processing 
SMMR data acquired for the subsequent archival year; and (3) to define SMMR- 
related analyses to be performed during the coming year to aid in the 
determination of possible refinements in that algorithm for subsequent 
archival years. 

The comparisons of sea ice concentrations ano multiyear fractions 
derived from SMMR radiances with independent data sets, such as the AES 
Ice Reconnaisance sea ice maps of the Beaufort Sea, clearly showed that 
the SMMR makes accurate global measurements of these parameters. The 
multispectral capability of SMMR has led to significant improvement in 
the mapping of sea ice concentration, e.g. over Nimbus-5 ESMR and other 
sensors. The first routine global mapping of multiyear ice fraction 
(the amount of ice present that is multiyear) has been demonstrated. 
Considerable enthusiasm was expressed for the value of SMMR sea ice observ- 
ations for scientific studies and operational ice mapping. Nevertheless, 
in certain cases, substantial seasonal and regional differences were 
noted between the SMMR/NET algorithm, which was developed for operational 
use on a global basis, and the other regional algorithms. Comparisons 
of certain in-situ and aircraft data sets have verified the anticipated 
limitations of the SMMR/NET production algorithm during sea ice melt 
periods. Much of the workshop was devoted to outlining the steps for 
further evaluation of each of the algorithms. 

The participants decided to meet annually in the fall or winter 
to review work accomplished in the preceding year and to determine if 
further refinements are necessary to the SMMR/NET sea ice algorithm. 

They also decided to call themselves The SMMR Sea Ice Working Group. 


2. ALGORITHM COMPARISONS 


2.1. SMMR Team Algorithm 
2.1.1. Description 

The physical basis of the SMMR sea ice algorithm derives from both 


2 


the polarization and spectral characteristics of sea water and various 
Ice types within the fleld-of-vlew of the Instrument. At present the 
algorithm determines Ice concentration, multiyear Ice fraction and sea 
Ice temperature. 

The effective emissivltles which are Implicit In the SMMR Team algorithm 
are presented In Table 1. Calm sea water at a ter^perature of 271K, 
first-year, and multiyear Ice at each of the five SMMR channels are 
compared with the corresponding emissivltles determined from the other 
groups. Important features to note include: water emissivitites are 
consistently lower than those of either of the two Ice types; ice emissivities 
generally either remain constant or increase with wavelength while water 
values decrease; Ice exhibits a smaller degree of polarization than does 
water at all wavelengths; largest contrast between water and ice occurs 
at the longest wavelenghts while the greatest contrast between ice types 
occurs at the shortest wavelengths. 

The SMMR Team algorithm utilizes various radiance ratios to obtain 
the ice parameters. Through the use of these ratios, the effect of 
changes In sea ice temperature Is greatly reduced. This is expected to 
improve the accuracy of the retrievals without the need either to con- 
tlnously monitor surface radiating temperatures which depends on the 
availability of surface data, as, for example, provided by the Arctic 
Ocean Buoys, or to use climatological surface temperature values as was 
done with the ESMR-5 sea ice algorithm (Zwally et al.,1982). The Ice 
concentration depends primarily on the observed polarization of the 
surface, which is defined by; 

PR = {TB(V)-TB(H))/(TB(VKTB(H)) 

for the 0.81 and 1.7 cm SMMR wavelengths used to obtain ice concentration 
estimates at the 30 and 60 KM SMMR cell resolution. The form of the 
equation relating concentration to polarization is: 

C = (al+a2*PR)/{a3+a4*PR) 

where the a's depend on the radiances of the tie-points chosen for the 
various surface components within the FOV and also partly on the multiyear 
fraction F. It should be emphasized that actual emissivities were used 
in the algorithm for processing only the first-year data set; in subsequent 
years, the algorithm was "tuned" by selection of appropriate tie-points 
for F> , MY, and open water (Cavalieri et al., 1984). 

The determination of the multiyear fraction makes use of the spectral 
difference between the first-year and multiyear Ice components as defined 
by the 0.81 and 1.7 cm vertical gradient ratio. This ratio is: 

GR = (TB{.81V)-TB(1.7V))/(TB(.81V)+TB(1.7V)) 

The expression relating the multiyear fraction to the gradient ratio Is: 

F=(bl+b2*GR)/(b3+b4*GR) 

where the b's depend on the tie-point radiances and partly on the total 
Ice concentration C. 


Emissivitles 


SMMR 

Channel 

Source* 

Open 

Water 

FY Ice 

MY Ice 

6.6 H 

J 


.87 + .02 

.82 + .03 

V 

SMMR 

.53 

.99 

.96 

V 

J 


.93 + .02 

.88 + .03 

10.7 H 

N 

.281 + .010 

.880 + .046 

.112 + .058 


J 


.88 

.80 

V 

N 

.545 + .010 

.939 + .014 

.886 + .058 


J 


.93 + .02 

.86 + .03 

18.0 H 

AES 

.42 

.89 

.80 


J 


.88 

.75 


SMMR 

.38 

.94 

.80 

V 

AES 

.61 

.93 

.86 


J 


.92 + .03 

.80 + .03 


SMMR 

.62 

.98 

.86 

21.0 H 

N 

.354 + .010 

.906 + .025 

.635 + .125 


J 


.89 + .04 

.74 + .05 

V 

N 

.633 + .015 

.953 + .003 

1 .78/ + .080 


J 


.92 + .04 

.77 + .05 

37.0 H 

N 

.387 + .012 

.904 + .021 

j .582 + .068 


AES 

.52 

.88 

.69 


J 


.88 + .03 

.66 + .03 


SMMR 

.49 

.92 

.68 

V 

N 

.685 + .94 

.945 + ,001 

1 .675 + .075 


AES 

.72 “ 

.92 

./2 


J 


.92 + .03 

.71 + .03 


SMMR 


.96 

.71 


*J - Values obtained from analysis of SMMR/THIR data. 


SMMR - Values corresponding to the tie-point radiances 

currently used in the SMMR NET operational algorithm 
obtained by dividing these radiances by the corresponding 
SMMR and Arctic Ocean Buoy temperature data. (The ocean 
tiepoint results from a model calculation.) 


N - Values obtained from NORSEX field measurements. 

AES - Values obtained from SMMR and weather station temperature data. 











Finally, the Ice temperature Is computed at the 150 KM SMMR resolution 
from the following expression: 

T1ce=((4.6V)-271*(l-C)*E0V(4.6))/EFV(4.6)*C 


where 4.6V Is the 4.6 cm vertical brightness temperature, EFV(4.6) the 
first-year Ice vertical emissivlty at 4.6 cm, and C the total ice concen- 
tration at 60 KM averaged over a 4.6 cm footprint. 

The algorithm Is diagrammed In Figure 1. The 4.6(V), 1.7(HSV), 
and 0.81(HSV) cm brightness temperatures are Input into the algorithm. 
Following computation of the polarization and gradient ratio, an Iterative 
' echnique Is used to obtain estimates of ice concentration and multiyear 
ice fraction. The Ice concentration Is then used to Infer the physical 
ice temperature from the 4.6 cm vertical brightness temperature. 

A comparison of the values obtained using this algorithm and Nimbus-7 
SMMR data acquired during the NASA CV-990 underflights with similar 
information derived from the airborne multlspectral radiometer data Is 
shown In Figure 2. In thut figure, the ice parameters, total concentration 
and multiyear ice concentration, are calculated from airborne radiometric 
data consisting of horizontal and vertical polarizations at wavelengths 
of 0.8 and 2.8 cm, using the same algorithm as for the spacecraft data 
but different tie-points to accommodate the different wavelengths, view 
angles, and radiometer calibrations of the airborne sensors. (2.8 cm 
data were used since the 1.7 cm radiometer was not operational during these 
flights.) The data were acquired east of Greenland near local noon (GMT 
is she -n) on 6 November 1978, corresponding closely to the Nimbus-7 over- 
pass. The corresponding data from the Nimbus-7 SMMR are shown as dashed 
lines. There is a convincing similarity between the two retrievals (taking 
into account the "washing out" of features in the larger-footprint data 
from the Nimbus-7 SMMR). Partic.larly striking is the comparison of the two 
data sets on the southbound leg (after "1" on the figure) where the 
total Ice concentration remains at about 75% along that leg whereas 
the multiyear sea ice concentration Is reduced by about a factor two. 

Figure 3. shows an example of a histogram made from a north polar 
stereographic projection (50 degrees N to the pole) of the total ice 
concentration retrieval at the 60 KM resolution. The polar Image (not 
shown) represents an average ice concentration over a five-day period 
beginning February 3, 1979. The histogram indicates two peaks. The ice 
peak is centered on 102% and the ocean peak on 6%. The width of the ice 
peak at half maximum is 9% or approximately +/- 5% about the maximum. 

This Is a measure of the relative uncertainty in the concentration deter- 
mination. It includes, of course, the real variability of ice concentra- 
tion but It also places an upper limit on the precision of the retrievals. 
The ocean peak at 6% illustrates the effect of both the wind -roughened 
surface and the atmospheric burden on the concentration retrievals. If 
desired, the ocean peak may be adjusted to 0% either by adjusting the 
zero-point ocean radiances or by simply making a scale adjustment. 

The histogram shows that the concentration retrievals are quite 
reasonable for the entire north polar region. Individual case studies 
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comparing the SMMR retrievals with Independent measurements are needed 
to provide a determination of the accuracy of the retrievals for various 
seasons and regions. 

Table 2. summarizes the histogram analysis statistics for the first 
11 months of SMMR data. Each histogram Is based on a f1ve>day average 
for each month from November 1978 through September 1979. Listed In the 
Table are the ocean peak. Ice peak, ocean minimum and Ice maximum concen- 
trations. The ocean peak varies between 2 to 8% with an 11-month average 
close to 6%. During the winter months the Ice peak Is typically 98X to 
102% with lower values during the summer months. These lower values are 
for the most part a result of the different Ice surface characteristics 
due to surface melting including the effects of wet ;now cover and the 
presence of melt ponds. Ocean minimum concentration Is essentially 0% 
and the Ice maximum generally averages about 110%. i'x)ncentrat1on values 
above 100% and some fraction below 100% represent variations due to the 
differences between the actual brightness temperature within the field 
of view of the Instrument and that assumed for a given Ice type. This 
Includes Implicitly Ice types present but neglected In the algorithm 
such as new, young, and second-year Ice types. 


Table 2.1 Summary Statistics of Histograms Analysis 


Date 

Total Ice Concentration (60 km) 


Ocean 

Ice 

Ocean 

Ice 


Peak 

Peak 

Min. 

Max. 

308-310 1978 

8% 

100% 

0% 

110% 

339-343 

8% 

98-102% 

0% 

110% 

4-8 1979 

6% 

102% 

0% 

110% 

34-38 

6% 

102% 

0% 

112% 

64-68 

6% 

102-104% 

0% 

114% 

94-98 

4% 

102% 

0% 

114% 

130-134 

2-4% 

102% 

0% 

114% 

184-188 

8% 

88-96% 

0% 

116% 

208-212 

6% 

84-86% 

2% 

106% 

232-236 

8% 

90-92% 

0% 

o 

00 

256-260 

8% 

92-98% 

0% 

104% 





2.2. Cal Swift/AES Algorithm 


Comparisons were made between the results of the Team algorithm (Parm 
tapes) and the Atmospheric Environment Service (AES) Ice charts for the 
Southern Beaufort Sea and the Gulf of St. Lawrence. For the Beaufort 
Sea In areas of 100% first-year Ice, the Team algorithm gave good results 
with concentrations of 90-99%. For multiyear Ice areas further north 
the Team multiyear fractions were of the order of 80%. Since Insufficient 
observations are available it Is difficult to provide a comparison with 
ice charts originating from the various Ice centres (e.g. AES, Joint Ice 
Centre (Navy/NOAA)). These Ice centres call any concentration of pack 
ice containing multiyear Ice concentrations greater than 35% as 90 plus 
% MY concentration. In comparing the results with ^ne Cal Swift/AES 
algorithm these regions gave 99% MY Ice fractions as expected from 
past historical records. 

For the Gulf of St. Lawrence and Labrador Sea area, the archival 
sea Ice parameter data tapes do not provide any ice Information below 50 
degrees North. In areas of open water, as seen on the AES ice charts, 
the Team algorithm gave Ice concentrations between 10 and 25% and In 
fact gave no Indication of any Ice edge being present. This was observed 
for botn clear and cloudy days. Concentrations within the ice pack 
itself ranged from 60-99%, whereas the AES ice chart showed this region 
to be 90+% covered by first-year Ice. The archival tape data also showed 
multiyear ice concentrations of the order of 25% in the Labrador Sea. 

AES ice charts show no presence of multiyear ice in this area. 

The development of this algorithm was motivated by a desire to 
retrieve ice/water fractions from SMMR data with minimal computational 
requirements. To this end, all terms In the radiative transfer equation 
were linearized to include only a nominal polar water vapor correction. 
Attenuation and emission from the clouds were ignored under the assumption 
that clouds in the high Arctic consist of low attenuating ice crystals. 

Under these assumptions, the resulting unknowns are emissivity and physical 
temperatures. This algorithm requires physical temperature as a priori 
known (or guessed) parameter. Retrieved surface temperature was not 
used because It was believed that such an algorithm would utilize the 
6.6 GHz channel, whose footprint is too large to provide satisfactory 
results on a finer spatial scale. The emissivity at each frequency and 
polarization is also required and is linearly retrieved from the respective 
brightness temperature measurement. Under the constraint that the sum 
of all the fractions add to unity, fraction multiyear ice, fraction first- 
year ice and fraction water are retrieved from a minimum of two channels. 
Combinations of 18 GHz and 37 GHz channels are utilized to give the best 
possible spatial resolution. The 21 GHz channel was not selected because 
of potential errors introduced by water vapor; however, it will be woven 
into the algorithm at some future date for purposes of atmospheric correction 
or to flag data contaminated by the atmosphere. 

The equations that are used for retrievals of the three fractions 
are explicitly given In Figure 4. In these equations, Tg^° and Tn^' 
are input values of the brightness temperatures (either polarization) 
and the "E" Is the emissivity of the various wavelengths, polarizations, 
and ice types of interest. 
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2.3. NORSEX Algorithm 

The NORSEX algorithm has been developed for estimating total and 
multiyear Ice concentration from SMMR data with Input of surface air 
temperature measurements. The radiation model Is composed of two main 
parts, a model of the surface and a model of the atmosphere above. Also, 
radiation from free space gives a minor contribution (Svendsen et al., 

1983, In press). 

In the retrievals, surface-measured emissivlty spectra of multiyear 
ice, first-year ice and calm cold sea water (NORSEX Group, 1982) is used 
(Figure 5.). From these spectra it Is seen that due to the large differ- 
ence between mulityear ice and first-year Ice at 37 GHz, this choice of 
frequency to separate the two ice types provides the greatest sensitivity. 
Furthermore, the spectra Indicate that to separate ice from water, in 
addition one oi the lower frequencies must be used, giving the best 
accuracy but unfortunately the worst spatial resolution for the lowest 
frequency. Studies of horizontally polarized SMMR data (TCT data) from 
far Into the ice pack showed unexplained variations and offsets and 
therefore we exclude all horizontal channels when computing ice concen- 
trations . 

Based on this information, the combination of 10V/37V Is chosen for 
estimates of total and multiyear ice concentration, but comparable 
estimates from the combination 18V/37V are also made to give better 
spatial resolution. The algorithm Is dependent on well -calibrated values 
for brightness temperatures. Therefore, in orbit calibration of SMMR 
data over calm open water (cold calibration point) is performed and we 
assume the prelaunch black-body calibration is good. 

The algorithm consists of the following computational steps: 

1) The available SMMR data are adjusted to give "calibrated" brightness 
temperatures at satellite height T^. 

2) An initial correction to T|v| for atmospheric effects is performed 
using an atmospheric model using surface air temperatures measured from 
Arctic Ocean Buoys. 

3) Initial concentrations are computed. 

4) A refined atmosphere is found by using initial total ice 
concentrations to interpolate between an atmosphere corresponding to the 
marginal ice zone and atmosphere corresponding to the deep pack ice 
(Reeves, 1925). 

5) Using the refined atmosphere, final values for the concentration 
a'*e computed. 

Figure 6. shows maps of retrieved total and multiyear ice on October 
11, 1979 north of Svalbard. On the maps are shown the best estimate of 
the position of the ice edge (accuracy +/- 10 km NORSEX Group 1982), taken 
from the maximum of the 37 H channel which coincides very well with the 
45% total ice concentration isoline (not shown in the figures). Also the 


well-known low concentration area near Greenland Is seen (Koch, 1945). 

On the figures are shown the flight paths from the C-130 the day before, 
doing multichannel microwave measurements. On this day, the air tempera- 
ture was approximately -9®C from these measurements. Concentrations are 
computed and compared with the NORSEX algorithms and the Team algorithm 
used on the SMMR data along the same lines (Figures 7 and 8). The accuracy 
of the aircraft measurement (compared with aerial photos) are estimated 
to be + 3% for total Ice and ^ lOX for multiyear Ice. On average the 
N0RSEX“algor1thm gives SMMR concentration estimates within these 
uncertainties, while the Team algorithm gives total Ice estimates 10-20X 
lower. The Team algorithm does however, as pointed out earlier, give 
self-consistent results In the central Arctic, and Is In agreement with 
airborne observations In that region. 

More aircraft measurements are needed to check the validity of the 
estimates at different times of the year and in different regions. 


3. Emissivity 

Table 1, compares the emissivitles derived by three different methods. 
While the SMMk Team Algorithm does not use emissivitles expllcitely, the 
emissivitles corresponding to the radiative tie-points were obtained by 
dividing those radiances by the Arctic Ocean Buoy Temperature data, 
which provides an Interpolated temperature field using also the weather 
station data. The buoy temperature Is an Integrated Ice, snow, and air 
temperature as well as the effects of long and short radiative fluxes 
and cooling by the wind. (Thorndyke and Colony, 1980). The buoy tempera- 
ture is reported to have been within a few degrees of the ambient air 
temperature (Martin and Clark, 1978). The radiances were obtained from the 
NIMBUS 7 Cell tapes. Both are averaged over an area of approximately 
600 km by 6C0 km and over an average of 3 data days. This was done for 
MY ice using a region northwest of Greenland and for FY ice in a region 
over Baffin Bay. The open water emissivitles were modeled values based 
on surface and atmospheric conditions. The atmospheric condition assumed 
zero cloud liquid water, 0.5 cm of atmospheric water vapor and a 7 m/s 
near surface wind. 

The AES group used the interpolated temperature field based on the 
weather station data. The station data was then taken to mo^el an ice- 
snow interface temperature (Ref. by Ramseler). The TB's were obtained 
from the NIMBUS-7 cell tapes. An emissivity was calculated by dividing 
the averaged cell tape temperature by the snow-ice interface temperature 
both averaged over an area of 400 by 400 km and over one data day. This 
was done for MY ice using a similar region as the team algorithm area. 

For the FY ice, the region included areas in Hudson Bay and the Gulf of 
St. Lawrence. The open water emissivitles were obtained on a calm and 
clear day over the Scotian shelf. 

Emissivitles have also been determined. In a separate study (Comiso, 
1983) using near simultaneous observations of the SMMR and the 
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Temperature Humidity Infrared Radiometer (THIR) sensors both on board 
the Nimbus 7 satellite. The snow/ice Interface temperature Is Inferred 
using the THIR 11.5 micron-channel and a snow-ice Interface model (Maykut 
and Unterstelner, 1971). This model Is also compared and Is In good 
agreement to a least squares fit to the Pond Inlet observations (Ramseler, 
private communications) as shown In Figure 9. Cluster analysis using a 
combination of different frequencies and polarization Is used to Isolate 
the ranges of values of the first-year and multiyear Ice emissivltles. 

Three large-scale areas are chosen (Chukchi Sea. Central Arctic, and 
Greenland Sea regions) during a winter day (February 25, 1979). The 
emissivltles listed for first-year Ice are near maximum values In the 
first -year Ice clusters and are consistent with the AES values. For 
multiyear Ice, the weighted average of the apparent multiyear Ice clusters 
are chosen. However, there Is large spatial variability In the observed 
multiyear Ice values especially at 37 CiHz. A cluster of emissivltles with 
values between those of first-year Ice and multiyear Ice Is prominent In the 
central Arctic, Some possible Interpretations of these observations, which 
require further Investigation, Include the presence of second-year Ice, first- 
year Ice with thick snow cover, or mixtures of first-year and multiyear Ice. 


4. SMMR AND THE ARCTIC OCEAN BUOY PROGRAM 


The Arctic Ocean Buoy Program provides Important data for SMMR 
studies for testing and developing various sea Ice and ocean algorithms 
and helping to Insure the full utilization of the archived SMMR data 
set. The buoy program provides critical synoptic data on a continuous 
basis on surface air temperature, surface atmospheric pressure, and ice 
drift. This unique system has been In operation almost since the launch 
of SMMR on the Nimbus-7 satellite. The future funding for this system 
Is In question, and there are strong arguments for continuing to operate 
this system during present and future multlspectral microwave observations 
from space. 

The buoy surface air temperature observations are used: (1) to test 

the distribution of radiating temperatures derived by some algorithms; 

(2) as required Inputs to other sea Ice algorithms; (3) and to Improve 
our knowledge of microwave emissivltles of sea Ice, For example, the 
Nimbus-7 SMMR Experiment Team sea Ice algorithm infers the radiating 
temperature of the Ice, whereas the NORSEX algorithm requires the Input 
of buoy temperature data for accurate retrievals. All existing algorithms 
have difficulty In distinguishing various Ice types and concentrations 
when the Ice nears Its melting point due to nonlinear variation of the 
microwave emissivlty of sea Ice under those conditions. In fact, false 
retrievals for these parameters will occur under these conditions. 
Therefore, the buoy data are the only reliable means by wh' such 
conditions can be obse:’ved. 

The Arctic Buoy Program provides the only accurate data on the 
distribution of atmospheric surface pressure over the Arctic Ocean. 

These data are now used to Infer the fields of wind stress acting on the 
Ice canopy, since the wind stress Is the key driving force for the Ice 
motion In the Arctic basin. The derived wind stres' measurements are 
essential for Ice dynamics model studies. These moUwls, In turn, can 


provide Important Information on the temporal and spatial variations of 
the Ice concentration for comparison with Ice concentrations derived 
from SW4R data. Coupled Ice buoy drift and SMHR data may provide sigifl 
cantly Improved estimates of new sea Ice production, heat budget, and 
Ice deformation. 


5. Conclusion and Recommenuatlons. 


From the results presented here. It Is evident that the various groups 
used different and Independent approaches in deriving sea Ice emisssivltles 
and algorithms. In order to compare the different algorithms It Is necessary 
to use a common set of emissivltles. therefore the Sea Ice WG has 
defined the following procedure to validate the SMMti Team algorithm. 

a) To develop a common set of emisssivltles the MG has defined the 
following regions for determining the beam-filling Ice type and ocean 
emissivltles; 

MY - Ice region 79 to 84 deg North and 115 to 130 deg West for day 42(11 
Feb 1979). 

FY - Ice region 70 to 73 deg North and 165 to 175 deg West for day 338 
(4 Dec 1979). 

Ocean region 41 to 44 deg North and 50 to 60 deg West for day 64 (5 Mar 
1979). 

b) It was agreed to determine a radiative temperature by using the 
Interpolated Arctic Buoy temperature data which includes the station 

data averaged over these regions and a snow-ice Interface model (Ramseler). 
The brightness temperatures from the cell all tapes will be averaged 
over each of the corresponding areas and days. For computing the open 
ocean emissivltles the surface temperature will be obtained from ship 
data. 


c) The sea Ice group of the SMMR NET Team has defined 2 months as a 
baseline data set for testing Team and alternate algorithms discussed 
above. March 1979 was picked as a typical midwinter month for which we 
have extensive surface and aircraft observations In the Beaufort and 
Bering Seas (SURSAT Proceedings, 1981; PMEL and UOW). October 1979 was 
ct.osen as representative of a transition month for which Arctic ocean 
buoy, Beaufort and NORSEX field observations are allable. 

d) Based on the results of the sea Ice algorithm retrievals the 
SMMR NET Team will recommend appropriate sea ice algorithm modification 
to process the second year SMMR sea ice parameters. 
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